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Data Collection 

Frizell and Todd traveled to Grand Coulee and performed tests on the P2 discharge line (figure 
1) at Grand Coulee Pumping Plant on October 19-20,2005. The tests consisted of an 
accelerometer survey of the entire length of pipe to determine the operating deflection shapes 
(ODs). In addition, at the most active longitudinal location between each set of pipe supports, a 
circumferential ODs was also recorded. The circumferential operating deflection shapes were 
measured with two different accelerometer spacing (figure 2) in order to resolve higher mode 
shapes. The pump operating speed is 3.333 Hz and there are 9 buckets on the pump impeller 
yielding a blade-passing-frequency of 30 Hz. 

Figure 1: View of P2 discharge line looking down from the siphon-hrcakers toward Lake Roosevelt. - 



a) 60-degrees of coverage @ 10-degree spacing b) 30-degrees of coverage @, 5-degree spacing 

Figure 2: Accelerometer placements to identify circumferential operating deflection shapes. 

Once the most active location along the pipes' length was located, strain gages were installed in 
order to measure the fluctuating stresses due to operation. Four strain gages were installed near 
" H  stiffener 16, figure 3 and 4. The gages were uniaxial MicroMeasurements glue-on type, 
350 ohms with an active length o f  0.25-in. The gages were wired into external bridge 
completion circuits and then wired to the data acquisition system for gage excitation and output. 
The data acquisition system was setup on the P3 discharge line in order to be in a vibration free 
location. The data acquisition system was a laptop PC controlled system, featuring an IOTech 
Wavebook 516 and a WKB14 and WBK16SSH for simultaneous sampling o f  the accelerometers 
and strain gages, figure 5. 

Figure 3: Four uniaxial strain gages installed along the pipe axis near 
and on stiffener No. 16 
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Figure 4: As-installed measurements for strain gages on stiffener 16. 

Figure 5: Laptop-based data acquisition system for recording acceleratiol~s and stresses. 



Longitudinal Accelerometer Survey 

Accelerometers were spaced along the pipe axis near the crown for the six sections between 
supports, see figure 6 for pipe layout detail. With the pump operating, data were collected for 
about 1 min. Figures 7-12 show the operating deflection shapes (ODs) for pipeline sections 1-6 
respectively plotted on a scale of the frequency response function (FRF) amplitudes. These FRF 
amplitudes are solely dependent on the magnitude of the accelerometer that is used as the 
reference. Each figure includes the ODs at 30 Hz and 60 Hz. Along with the operating 
deflection shapes, the one minute spectral averages of the accelerations are noted for both 30- 
and 60-Hz at the location chosen to perform the circumferential testing. 


































